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Unperceived hearing loss among Canadians aged 40 to 79
by Pamela L. Ramage-Morin, Rex Banks, Dany Pineault and Maha Atrach

Abstract

Background: People with audiometrically measured hearing loss do not always self-report a hearing impairment.

Data and methods: Data were collected from 2012 through 2015 as part of the Canadian Health Measures Survey. The study sample was composed of
respondents aged 40 to 79 with valid audiometric results for both ears (n = 3,964). Unperceived hearing loss was defined by four criteria: audiometrically
measured hearing loss, no self-reported hearing impairment, no hearing aid(s) and no history of a hearing problem diagnosis.

Results: Of the 8.2 million older adults with measured high-frequency hearing loss, an estimated 77% (6.3 million) had hearing loss that was unperceived.
Individuals who had never worked in a noisy environment were more likely to have unperceived hearing loss. People who had experienced tinnitus were less
likely than others to have unperceived hearing loss.

Interpretation: Unperceived hearing loss occurs more often among those with mild or unilateral hearing loss and those who may not expect to experience
hearing loss. Regular screening has been proposed to help raise awareness about hearing loss and to promote earlier detection and intervention that may

ultimately improve the quality of life of those experiencing diminished hearing acuity.

Keywords: Audiometry, deafness, hearing impairment
DOI: https://www.doi.org/10.25318/82-003-x201900800002-eng

Hearing loss consistently ranks among the top five causes
of years lived with a disability' In Canada, an estimated
19% of adults (4.6 million) have at least mild hearing loss in the
speech-frequency range (0.5, 1, 2 and 4 kHz).* An even larger
percentage of the adult population—35% (8.4 million)—have
some degree of hearing loss in the high-frequency range (3, 4, 6
and 8 kHz),* which is where age-related hearing loss typically
begins.’ In addition to the aging process, hearing loss may
also result from hereditary factors, some chronic conditions,
noise exposure, ototoxic substances and medications, or
other factors.*® The diminished ability to process acoustic
information can impede communication. For example, it can
be difficult to hear or understand speech, converse in noisy
environments and identify where sound is coming from.>!°
There are social and health consequences related to dimin-
ished hearing, including embarrassment, fatigue, anxiety,
depression and distress;”'* social isolation and participation
restrictions;>'""!" mobility issues, falls and other injuries;'s"”
lower quality of life;'>!6!8 cognitive decline and dementia;>!"1°-22
and mortality.”* The fatigue that is often reported by indi-
viduals with hearing loss may reflect the more intense levels
of concentration required to process verbal information. This
increased cognitive load is one possible explanation for asso-
ciations between hearing loss and dementia, as the additional
cognitive resources required for communication are used at the
expense of those normally engaged for memory and other cogni-
tive processes.?"*?6 The risk of cognitive decline and dementia
exists even for those with mild levels of hearing loss.?” Problems
with hearing acuity have been associated with other comorbid
conditions, including diabetes and cardiovascular disease.”'*!?
The challenges and consequences associated with hearing
loss can also extend beyond the individual to their family

members and other communication partners as they adjust their
interactions. '$3!

Given the consequences of hearing loss, early recognition and
intervention are important.'"'*!"* However, the often insidious
nature of hearing loss may present a barrier, as individuals and
their communication partners may adapt to gradual changes in
hearing acuity so that the loss progresses unnoticed.* In con-
trast to the prevalence of hearing loss among Canadian adults,
just 4% (867,000) of Canadian adults self-reported some level
of hearing impairment.* Even once hearing loss is suspected,
there is still an average delay of seven years or more before an
individual seeks help.**** Ayasse et al.!” described this delay as
a critical public health issue. Untreated or delayed hearing loss
treatment may be a missed opportunity, as interventions—such
as the provision of hearing aids—have been shown to have a
positive impact on quality of life.!"'> Furthermore, people who
become aware of their early hearing loss may take extra precau-
tions to protect their hearing and prevent or delay further loss.

Two cycles of the Canadian Health Measures Survey (CHMS)
included audiometric evaluation, which is the gold standard for
measuring hearing acuity,™*” as well as survey questions®**
on hearing ability assessed using the Health Utilities Index
Mark 3 (HUI3).“4" Self-reported data are less expensive and
more convenient to collect than data from audiometric evalu-
ations; therefore, they have potential for use in clinical practice
and epidemiological studies.**** A number of studies have
examined the associations between audiometrically measured
hearing loss and self-reported hearing status primarily to assess
the concordance between the two.334*%47 The present study
builds on this work: the CHMS provides a unique opportunity to
examine the characteristics of the population with unperceived
hearing loss—a term that refers to those who do not self-report
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What is already
known on this
subject?

m  Hearing loss is one of the leading
causes of years lived with a disability
worldwide and can lead to social
and health consequences, including
embarrassment, fatigue, anxiety,
depression, distress, social isolation,
participation restrictions, falls and
other injuries, lower quality of life, and
mortality.

m There is a gap between subjectively
reported hearing impairment and
objectively measured hearing loss.

m  In2012 and 2013, an estimated 35%
of Canadian adults had hearing loss in
the high-frequency range, but only 4%
reported that they had difficulty hearing.

What does this study
add?

= Among Canadians aged 40 to 79 with
hearing loss in the high-frequency
range, 77% had unperceived hearing
loss.

m  Unperceived hearing loss was more
common among adults with mild or
unilateral measured loss.

m Individuals who had experienced
tinnitus were less likely to have
unperceived hearing loss, while the
opposite was true for individuals
who had never worked in a noisy
environment, even after taking age, sex
and hearing loss severity into account.

a hearing impairment despite having
some audiometrically measured hearing
loss.*® Increasing awareness about unper-
ceived hearing loss can reinforce the
potential benefits of regular screening,
early hearing loss detection and interven-
tion. 11-13,30,34,37

Data from cycles 3 (2012 to 2013)
and 4 (2014 to 2015) of the CHMS were
combined” and used to examine the
adult population aged 40 to 79 years with
unperceived hearing loss. Analyses were
limited to this age group for data quality
reasons—the sample size was insuffi-

cient to provide reliable estimates of
self-reported hearing impairment in those
younger than 40. The analysis describes
the prevalence of audiometrically meas-
ured hearing loss and self-reported
hearing impairment. The prevalence of
unperceived hearing loss was examined
by selected sociodemographic, health
and other characteristics.

Methods
Data source

The CHMS is an ongoing cross-sectional
survey that samples households from five
regions across Canada (Atlantic, Quebec,
Ontario, Prairies and British Columbia).
Participants ~ provide = demographic,
socioeconomic, health and lifestyle
information through an in-person, com-
puter-assisted  household interview,
followed by direct physical measure-
ments collected at a mobile examination
centre (MEC). The CHMS excludes
full-time members of the Canadian
Armed Forces; residents of the three
territories, First Nations reserves and
other Aboriginal settlements, and certain
remote regions; and residents of institu-
tions such as nursing homes. Altogether,
these exclusions represent approximately
4% of the target population. Proxy inter-
views were accepted in cases of physical
or intellectual impairment.

Data from cycles 3 and 4 (2012 to
2013 and 2014 to 2015) were combined
for this analysis.* During each cycle,
data were collected from January (year
1) through December (year 2) at 16 ran-
domly selected sites distributed across
the five regions, where two MECs were
installed. The combined cycle 3 and
4 response rate for the household and
MEC components was 52.7%. Details on
the sampling design, data collection and
response rate calculations are available
in the CHMS data user guides®*®** and
the Instructions for Combining Multiple
Cycles of Canadian Health Measures
Survey (CHMS) Data.** Further infor-
mation on the sampling frame and data
collection is available at http://www23.
statcan.gc.ca/imdb/p2SV.pl?Func-
tion=getInstanceList&Id=251160.

Study sample

This study was based on a sample of
3,964 respondents (1,989 men and 1,975
women) aged 40 to 79 years who had valid
audiometric results for both ears. When
weights were applied to the sample from
cycles 3 (n=1,990) and 4 (n=1,974), the
respondents represented a population of
15.2 million Canadians.3%34

Definitions

Measured hearing loss was established

using audiometric evaluation and defined

as a unilateral or bilateral pure-tone
average greater than 25 dB in the worse
ear over high frequencies (3, 4, 6 and

8 kHz). Severity of loss for prevalence

estimates was defined as either mild

(greater than 25 dB to 40 dB) or mod-

erate to profound (greater than 40 dB).

Hearing loss thresholds were based on

the American Speech-Language-Hearing

Association guidelines.’*’! The high-fre-

quency pure-tone average was used as

a continuous variable to control for the

severity of hearing loss in the logistic

regression models. Details on the CHMS
audiometric evaluation are available
elsewhere.*

Respondents with audiometrically
measured hearing loss who met the
following three criteria were classi-
fied as having unperceived hearing loss
(Appendix Figure A):

a) They did not self-report hearing
impairment. This was established
using the HUI3 hearing attribute
domain.***? HUI3 is a generic pref-
erence-based measure of functional
health. Respondents were asked
whether they are usually able to
hear what is said in a group con-
versation with at least three other
people, without a hearing aid. Those
who responded “no” were asked
follow-up  questions, including
whether they are usually able to
hear what is said in a group con-
versation with at least three other
people, with a hearing aid; whether
they are able to hear at all; whether
they are usually able to hear what
is said in a conversation with one
other person in a quiet room, without
a hearing aid; and whether they are
usually able to hear what is said in


http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getInstanceList&Id=251160
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a conversation with one other person
in a quiet room, with a hearing aid.
Responses were scored according
to an established algorithm and then
categorized. A dichotomous variable
identified individuals who did not
report a hearing impairment (level
1) versus those who reported some
hearing impairment or could not
hear at all (levels 2 to 6).

b) They did not own a hearing aid.
Respondents were asked whether
they had a hearing aid and, if they
did, whether they had one for their
left ear, right ear or both ears. Having
a hearing aid, whether it was used
or not, was considered a proxy for
hearing loss awareness; therefore,
these respondents were excluded
from the unperceived hearing loss
group.

c¢) They had no past diagnosis of a
hearing problem. Respondents who
reported ever having their hearing
tested were asked whether a health
professional ever diagnosed them
with a hearing problem. Those who
responded “yes” were assumed to
have some hearing loss awareness
and were excluded from the unper-
ceived hearing loss group.

In summary, people were classified
as having unperceived hearing loss if
they had an audiometrically measured
high-frequency loss, no self-reported
hearing impairment, no hearing aid(s)
and no past diagnosis of a hearing
problem.

The age groups—40 to 59 years and 60
to 79 years—were based on the CHMS
sampling design.*®** The older age group
was further divided (60 to 69 years and
70 to 79 years) when sample numbers
were sufficient. Age was entered as a
continuous variable in the logistic regres-
sion models.

Respondents who were married or
living with a common-law partner were
grouped together and compared with
those who were separated, widowed,
divorced or single (never married).

Residents of households with two or
more inhabitants were compared with
those who lived alone.
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Self-reported general health was cat-
egorized into two groups: good, very
good or excellent, versus fair or poor.

People reported whether they
had experienced tinnitus, which was
described as “the presence of hissing,
buzzing, ringing, rushing or roaring
sounds in your ears when there is no
other sound around you.”

Respondents were asked whether they
had a regular medical doctor and were
then grouped based on their “yes” or
“no” response.

Respondents were also asked whether
they had worked in a noisy work environ-
ment (past or present), defined as one that
was so loud that respondents and their
co-workers had to speak in raised voices
to be understood by or communicate
with someone standing an arm’s length
away. People who responded “yes” were
then asked whether they were required
to wear hearing protection at work. A
dichotomous variable was used for the
prevalence estimates; a second variable
for the required use of hearing protection
was created that included a “not applic-
able” category so that it could be included
in the logistic regression models. Data
for this group are not shown.

Analytical techniques

Weighted frequencies and cross-tabu-
lations were calculated to examine the
prevalence of hearing loss, self-reported
hearing impairment, and unperceived
hearing loss by sex, age group, and
selected sociodemographic, health and
work characteristics. Logistic regression
was used to examine the odds of having
unperceived hearing loss with variables
that were significant in the bivariate
analysis. The adjusted models controlled
for sex, age and severity of hearing loss
(high-frequency pure-tone average).
Model 1 included health-related vari-
ables, while the two work-related
variables were the focus of Model 2. To
account for the complex survey design,
variance estimation, coefficients of
variation and significance testing (95%
confidence intervals [Cls]) were done
using the bootstrap technique with 22
degrees of freedom.®® Survey weights
account for non-response so that the esti-
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mates represented the average Canadian
household population aged 40 to 79
years over the survey timeframe (2012
to 2015). Analyses were conducted using
SAS 9.3 and SAS-Callable SUDAAN
11.0 software.

Results
Audiometrically measured
hearing loss

An estimated 54% of Canadians aged
40 to 79 (8.2 million) had at least mild
hearing loss in the high-frequency range
based on audiometric testing (Figure 1).
Men were more likely than women to
have hearing loss—63% versus 46%—
as were older adults compared with those
aged 40 to 59 years. For example, 93%
of those aged 70 to 79 years had hearing
loss, whereas this figure was 38% in the
youngest group.

Self-reported hearing impairment
Overall, 6% of people aged 40 to 79
years were classified as having a hearing
impairment, according to self-reported
answers to the CHMS questions. Hearing
impairment estimates were consistently
lower than audiometrically measured
hearing loss estimates, although similar
trends by sex and age group were
observed.

Unperceived hearing loss

Among the 8.2 million adults with
audiometrically measured hearing loss,
the majority (77%, or 6.3 million) had
unperceived hearing loss (Table 1). It
was more common among individuals
whose measured loss was unilateral
(86%) rather than bilateral (74%), and
more common in those whose measured
hearing loss was mild (93%) rather than
moderate to profound (65%).

Factors associated with
unperceived hearing loss

Table 2 presents the prevalence of
unperceived hearing loss by selected
characteristics. Based on these charac-
teristics, no differences were observed
in the prevalence of unperceived hearing
loss for people with mild measured
hearing loss.
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Figure 1

Prevalence of audiometrically measured hearing loss* and self-reported hearing impairment® by sex and age group, household

population aged 40 to 79, Canada excluding territories, 2012 to 2015
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* significantly different from women (p < 0.05)

** significantly different from preceding age group (p < 0.05)

* High-frequency hearing loss = unilateral or bilateral, pure-tone average greater than 25 dB over high frequencies (3, 4, 6 and 8 kHz).
§ Health Utilities Index Mark 3, categories 2 to 6.

Source: 2012 to 2013 and 2014 to 2015 Canadian Health Measures Surveys combined.

Table 1
Distribution of audiometrically measured high-frequency hearing loss*
and prevalence of unperceived hearing loss® by selected characteristics of
audiometrically measured hearing loss, household population aged 40 to 79, Canada
excluding territories, 2012 to 2015

Audiometrically measured high-

Characteristics of frequency hearing Ioss_ Unperceived hearing Ios_s
audiometrically measured 95% confidence 95% confidence
high-frequency hearing Number interval Number interval
loss '000 percent from to '000 percent from to
Total 8,192 54.0 51.7 56.3 6,307 771 73.8 80.1
Unilateral or bilateral

Unilateral 2,350 15.5 13.8 173 2,018 85.9* 79.3 90.6
Bilateral 5,841 38.5 359 4412 4,289 73.6 695 772
Severity

Mild 3,632 23.9 222 258 3,363 92.8* 889 954
Moderate to profound® 4,560 30.1 28.1 321 2,944 64.6 59.0 69.8

* significantly different from reference category (p < 0.05)
T reference category

* High-frequency hearing loss = unilateral or bilateral, pure-tone average greater than 25 dB over high frequencies (3, 4, 6 and
8 kHz).

§ Among population with audiometrically measured high-frequency hearing loss.
Source: 2012 to 2013 and 2014 to 2015 Canadian Health Measures Surveys, combined.

Among individuals with moderate
to profound audiometrically measured
hearing loss, those who reported good to
excellent health were more likely to have
unperceived hearing loss (66%) than
those who rated their health as fair or poor
(56%). People who had experienced tin-
nitus were less likely than those who had
never had the condition to have unper-
ceived hearing loss (56% versus 72%).
Individuals who had never worked in a
noisy environment were more likely to
have unperceived hearing loss than those
with noisy work experience. Among
people who had worked in noisy environ-
ments, those who reported that hearing
protection was required were more likely
to have unperceived hearing loss. Other
than these health and work-related char-
acteristics, there were no differences in
the prevalence estimates of unperceived
hearing loss based on the selected socio-
demographic factors of sex, age group,
marital status and living arrangement.
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Table 2

Prevalence of unperceived hearing loss by severity of audiometrically measured
high-frequency hearing loss and selected characteristics, household population
aged 40 to 79, Canada excluding territories, 2012 to 2015

Severity of audiometrically measured high-
frequency hearing loss

Total Mild Moderate to profound
Pure-tone average Pure-tone average Pure-tone average
>25dB > 25 dB and < 40 dB >40dB
95% 95% 95%
confidence confidence confidence
interval interval interval
Characteristics percent from to percent from to percent from to
Total 771 738 80.1 928 889 954 646 59.0 69.8
Sociodemographic
characteristics
Sex
Men 76.1 720 7938 943 891 97.1 66.2 59.8 72.0
Women? 784 738 824 916 850 954 615 539 68.5
Age group (years)
40 t0 59 80.5 743 855 911 833 955 66.6 54.7 76.8
60 to 79t 744 704 7841 95.0 926 96.6 635 586 682
Marital status
Married or common law 76.7 73.0 80.1 922 865 956 636 575 693
Separated, widowed, divorced
or singlet 779 714 833 944 885 974 66.5 556 76.0
Lives alone
Yes 76.2 683 826 95.0 89.7 976 63.8 51.8 743
Not 774 738 806 922 873 954 649 589 704
Health
Self-reported general health
Excellent, very good or good 784* 747 817 931 885 96.0 66.4* 603 719
Fair or poor® 69.7 642 747 90.8 838 949 55.9 475 639
Ever experienced tinnitus
Yes 69.1* 641 737 886 787 942 56.1* 501 61.9
Not 835 79.0 87.2 956 926 975 724 642 792
Regular family doctor
Yes 766 73.0 7938 924 881 952 642 581 69.8
Not 819 738 88.0 972 901 993 689 56.7 789
Work
Ever worked in a noisy
environment
Yest 726 676 77.0 944 881 975 594 528 657
No 80.4* 76.5 837 919 862 954 69.2* 622 754
Hearing protection required*
Yes 780 69.0 850 947 852 983 69.6* 589 785
Not 700 637 757 942 856 97.8 544 463 622

* significantly different from reference category (p < 0.05)

Treference category

 Among those who had worked in a noisy environment.

Source: 2012 to 2013 and 2014 to 2015 Canadian Health Measures Surveys, combined.

Table 3 shows the odds of having
unperceived hearing loss by selected
characteristics. Increasing age was asso-
ciated with lower odds (0.97) of having
unperceived hearing loss when it was
considered in isolation. However, this
significant association was lost in the
adjusted models. In both the unadjusted
and adjusted logistic regression models,
hearing loss severity was signifi-

cant—as individuals’ high-frequency
pure-tone average increased, indicating
poorer levels of hearing acuity, the
odds of having unperceived hearing
loss decreased. After taking the pure-
tone average, age and sex into account,
people who had experienced tinnitus had
lower odds (0.5) of unperceived hearing
loss than the non-tinnitus population
(Model 1), and individuals who had

never worked in a noisy environment
had significantly higher odds (1.6) of
unperceived hearing loss than those with
work experience in noisy environments
(Model 2). Despite these differences in
the odds of having unperceived hearing
loss, the prevalence of high-frequency
hearing loss did not differ between those
with a history of tinnitus (57%; 95% CI:
53 to 60) and those without (52%; 95%
CIL: 49 to 55), or between individuals
who had worked in a noisy environment
(57%; 95% CI: 52 to 61) and those who
had not (53%; 95% CI: 49 to 56).

Discussion

This nationally representative study
builds on earlier research that explored
the concordance between hearing acuity
measured with audiometric testing and
self-reported measures.’>*4¢ Data from
the CHMS revealed that prevalence
estimates of audiometrically measured
hearing loss (in the high-frequency
range) were consistently higher than sub-
jective self-reported hearing impairment,
which made it possible to identify a
sector of the population characterized as
having unperceived hearing loss—indi-
viduals with diminished hearing acuity,
but no self-reported hearing impairment.

Mild hearing loss

There are a number of reasons why
hearing loss may not be perceived. An
obvious one is that, if the loss is minimal,
it may remain undetected reflecting the
often insidious onset of hearing loss.?>>
The study results support this possi-
bility, as unperceived hearing loss was
more common among individuals whose
measured hearing loss was classified as
mild, and the severity of loss based on
the pure-tone average was significantly
associated with unperceived hearing
loss in the logistic regression models.
However, among those with moderate to
profound hearing loss, almost two-thirds
had unperceived hearing loss, which
indicates that factors other than severity
of loss may also be important.
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Compensation and adaptation

People experiencing the gradual onset of
hearing loss may compensate and adapt
so that the loss remains unnoticed and
they continue to “hear effectively”. 34
This study demonstrated that those with
unilateral hearing loss were more likely
to have an unperceived loss, suggesting
that they may be compensating by relying
on their better ear. People may gradually
adapt by lip reading, moving closer to
communicate and increasing the volume
on their listening devices.*

Awareness triggering

Experiencing an emotional or social
problem may be necessary to trigger
hearing loss awareness and thereby
reduce unperceived hearing loss.**#” This
awareness could be triggered by family,
friends or co-workers expressing concern
about the person’s hearing.® They
may witness maladaptive behaviours,
including the person with the hearing
impairment pretending to hear, guessing
at what has been said and avoiding situa-
tions such as noisy restaurants that present
hearing challenges.” On the other hand,
communication partners may contribute
to or prolong an individual’s unper-
ceived hearing loss by providing support
to reduce any restrictions associated
with the condition.**>” No associations
between marital status or living arrange-
ments and unperceived hearing loss were
revealed in the CHMS. This may reflect
opposing processes taken by the com-
munication partners of hearing impaired
individuals—some may notice signs of
hearing loss and point them out to the
person, while other communication part-
ners may adapt and compensate for the
loss themselves, which reduces aware-
ness. This could lead to a net result of no
association at a population level.

Tinnitus

Experiencing tinnitus may also reduce
unperceived hearing loss, as people
seeking help for this condition would
likely undergo audiometric evaluation,
or the sounds of tinnitus could be enough
on their own to draw someone’s atten-
tion to their hearing acuity. According to

Table 3

Unadjusted and adjusted odds ratios relating selected characteristics to unperceived
hearing loss, household population aged 40 to 79, Canada excluding territories, 2012

to 2015
Model 1 Model 2
Unadjusted Health-related Work-related
95% 95% 95%
confidence confidence confidence
Unadjusted _interval  pgjysteq _inteval  pgjusteq _interval
Characteristics odds ratio from to oddsratio from to oddsratio from to
Sociodemographic
characteristics
Sex
Men 0.9 07 1.2 1.7 12 23 1.9* 13 27
Women' 1.0 1.0 1.0
Age (years) 0.97* 095 1.00 1.01 099 1.04 1.01 099 1.04
Health
Severity of measured
hearing loss
High-frequency pure-tone
average 0.94* 093 0.95 0.94* 092 0.95 0.93* 0.92 0.95
Self-reported general
health
Excellent, very good or
good 1.6 12 22 1.3 09 20
Fair or poort 1.0 1.0
Ever experienced tinnitus
Yes 04 03 06 05* 03 07
Not 1.0 1.0
Regular family doctor
Yes 0.7 04 1.2 0.6 03 1.0
Not 1.0 1.0
Work
Ever worked in a noisy
environment
Yes® 1.0 1.0
No 1.5 11 21 1.6* 11 25
Hearing protection
required*
Yes 1.5 09 26 1.5 09 26
Not 1.0 1.0

... not applicable

* significantly different from reference category (p < 0.05)
T reference category

* Among those who had worked in a noisy environment.

Source: 2012 to 2013 and 2014 to 2015 Canadian Health Measures Surveys, combined.

the CHMS, individuals who had experi-
enced tinnitus were less likely to have
unperceived hearing loss. This finding is
consistent with the results from a large
Korean study*® that found that those with
tinnitus had lower odds of having unper-
ceived hearing loss.

Denial and stigma

Denial could contribute to unperceived
hearing loss, particularly at younger ages
when communication demands from
family as well as employment and other
circumstances are higher.?** Hearing

loss can be stigmatizing;***¢! therefore,
people may reject any association with
the condition and its accompanying
ageist stereotypes.’®** Denial and fear
of stigmatization are understandable, as
there can be substantial consequences for
people with hearing impairments.>*¢!
Dalton et al.!® stressed the potential
economic consequences of hearing loss
when they reported the lower likelihood
of full-time employment for men with
hearing loss compared with those with
normal hearing. Erler and Gartecki®
found that, among women, age was an



important factor in the development of
attitudes and feelings of stigma associ-
ated with hearing loss. They suggested
that with increasing age, hearing loss
and the use of hearing aids become more
common and that familiarity promotes
greater awareness, acceptance and less
stigma.

Unexpected hearing loss

Hearing loss may be unperceived
becauseit is unexpected, for example,
among younger people of pre-retire-
ment age.’® Hearing loss is associated
with aging and declining health and
therefore may be unexpected among
those in good health. According to the
CHMS, people who rated their health
very positively were more likely to have
unperceived hearing loss, although the
association was attenuated when other
factors were taken into account, a result
that is consistent with those from the
Korea National Health and Nutrition
Examination Survey (KNHANES).®
The hearing loss of people who had
never worked in a noisy environment
may also be unexpected and—as a
result—unperceived. According to the
CHMS, they had higher odds of having
unperceived hearing loss, which is also
consistent with the KNHANES study
that examined people who had experi-
enced occupational noise exposure.’®
This group of people with unexpected
hearing loss is important for hearing loss
awareness, as data from the CHMS show
that the prevalence of high-frequency
hearing loss did not differ significantly
between those who had worked in a noisy
environment and those who had not.

Screening

The higher prevalence of unperceived
hearing loss among people who may not
expect it suggests that proactive screening
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may be beneficial.!'*? Transitioning from
unperceived hearing loss to awareness is
a process that takes time.**¢* Jennings*
situates people with unperceived hearing
loss in the pre-contemplation stage of the
Transtheoretical Model. An individual
needs to be aware of their hearing loss to
move to the contemplation stage, where
they can consider taking action, such as
consulting a hearing professional. Early
identification and treatment of hearing
loss could help prevent the development
of social isolation, depression, lower
quality of life and other consequences of
untreated hearing loss.'"%

Strengths and limitations

This study is based on a large sample
representative of the Canadian popula-
tion. It includes results from audiometric
testing, as well as a subjective measure of
hearing impairment from the HUI3.
However, there are a number of
limitations. The upper age limit of the
CHMS is 79 years, which excludes an
older sector of the population that is
more likely to experience hearing loss.
The CHMS is limited to people living in
private households, which excludes indi-
viduals living in long-term care or other
institutional settings. The onset and dur-
ation of hearing loss is unknown. Some
surveys include subjective questions
designed to be a proxy for audiomet-
rically measured loss***—such as “Do
you feel you have a hearing loss?”—
which provide an adequate estimation of
measured hearing loss in the older popu-
lation.** The CHMS includes the HUI3
hearing attribute, which was designed to
measure functional limitations or abilities
in various circumstances (e.g., whether
people are able to hear what is said in
a group conversation with at least three
other people, without a hearing aid) and
was not designed as a proxy for audio-
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metrically measured hearing loss.*!
Some people may notice their dimin-
ished hearing acuity at the same time as
they report that they did not have diffi-
culty hearing. Consequently, the group
classified as having unperceived hearing
loss may include individuals who are
truly unaware of their diminished hearing
acuity, as well as those who are aware of
their hearing loss but report no difficulty.
This could be seen as a lack of accept-
ance of the hearing loss rather than an
unperceived loss.* Lastly, the CHMS is
weighted to represent the population and
adjusted for non-response. However, it is
not known whether people with hearing
loss or hearing difficulty were more or
less likely to respond to the survey.

Conclusion

Although the term “unperceived hearing
loss” has previously appeared in the liter-
ature,® it is not widely used in audiology.
However, it is a useful term for identi-
fying a common phenomenon among
Canadians in mid to later life. The high
prevalence of unperceived hearing loss
indicates that there is a need for better
awareness among both individuals
experiencing loss and health care pro-
viders.*? Becoming aware of hearing loss
is a process,®” and regular screening is one
strategy that was proposed to help reduce
unperceived hearing loss.!'%+5 Regular
screening provides an additional oppor-
tunity to detect comorbidities associated
with hearing loss.* Regular screening
could lead to earlier detection and inter-
vention that could ultimately improve
the quality of life of those experiencing
hearing loss.
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Appendix

Figure A

Sample size and criteria for unperceived hearing loss

Mo high-frequency
hearing loss

1,764

CHMS study sample

Respondents aged 40 to 79 with valid
audiometric rezults for both ears

3,964

A

Exclusion criteria®

High-frequency hearing loss

Pure-tone average = 25 dB over high
frequencies (3, 4, 6 and 8 kHz)

2,200

v

Self-reported hearing
impairment

(HUIZ levels 2 to B)
251

and/or

Has a hearing aid
79

A

and/or

Has been tested and
diagnosed with a hearing
problem

211

A

Perceived hearing loss
541

* Also excluded are three respondents with missing HUI3 data.
Source: 2012 to 2013 and 2014 to 2015 Canadian Health Measures Surveys, combined.

A

v

Unperceived hearing loss
1,656
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